Astrocyte cultures exhibit P2X7 receptor channel opening in the absence of exogenous ligands.
P2X7 receptors (P2X7Rs) gate the opening of large channels when activated by ATP or other ligands. P2X7Rs are expressed by astrocytes in culture and by reactive astrocytes in vivo, and astrocytes in culture have been shown to release glutamate and ATP in response to P2X7R activation. However, P2X7Rs are activated by ATP only at concentrations greater than 1 mM. The conditions under which astrocyte P2X7Rs would be activated in vivo are, thus, unclear. Here we show that astrocytes in culture exhibit basal P2X7R activity. Primary mouse astrocytes were found to take up the P2X7R permeant dyes YO-PRO-1 (YP) and propidium iodide in absence of any added ligands. By contrast, cultured rat astrocytes took up very little YP, consistent with their much lower level of P2X7R expression. The uptake by mouse astrocytes was inhibited by oxATP, suramin, KN-62 and brilliant blue G, and by siRNA knock-down of P2X7R. Astrocyte uptake of YP was also inhibited by phenol red at concentrations above 50 muM, suggesting that phenol red present in standard cell culture media may influence P2X7R channel activity. Treatment with apyrase, an enzyme that degrades extracellular ATP, partially decreased YP uptake in astrocytes. Conversely, exposure to the ectonucleotidase inhibitor ARL67156 enhanced YP uptake and astrocytes plated without contiguous neighboring astrocytes showed reduced basal YP uptake. These results suggest that the basal uptake of YP may be due to activation of P2X7R by release of ATP by astrocytes themselves into intercellular spaces.